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Abstract: Sialolithiasis is an inflammation caused by the obstruction of a salivary gland’s excretory
system due to the formation of calculi. These mineralized structures occur mainly in the major sali-
vary glands, particularly in the submandibular gland, due to the higher viscosity of saliva and in-
creased concentrations of calcium and phosphate. The formation of sialoliths involves factors such
as low salivary flow, infections, dehydration, and pH alterations, which lead to solute crystalliza-
tion. Treatment aims to remove the sialolith; when the calculus is small and located near the duct
opening, duct dilation and gland massage may result in its expulsion. However, if these conditions
are not met, surgical removal becomes necessary. This case report describes a 26-year-old patient
who presented to an Oral Surgery service with persistent pain in the submandibular region caused
by a sialolith. Despite the absence of radiographic examination, the presence of a calculus in the
submandibular duct was confirmed clinically. Surgery was performed under local anesthesia, re-
sulting in successful removal of the sialolith. Postoperative medication and care instructions were
provided. Despite the prolonged nature of the condition, the treatment yielded satisfactory results,
with no signs of complications or recurrence.
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1. Introduction

Sialolithiasis is an inflammatory reaction caused by obstruction of the excretory sys-
tem of a major or minor salivary gland, leading to saliva retention. It is characterized by
the formation of calculi within the duct of a salivary gland, most commonly affecting the
submandibular gland [1-3]. This obstruction arises from a mineralized structure known
as a salivary calculus or sialolith. These structures are predominantly formed in the major
salivary glands, especially the submandibular gland. A sialolith is defined as a concretion
within a salivary gland or its main duct, visible to the naked eye. Sialoliths form through
the crystallization of salivary solutes, influenced by factors such as reduced salivary flow,
oropharyngeal infections, dehydration, obstruction, and changes in salivary pH, which
affect crystalloid solubility and increase their concentration. Salivary stones grow by con-
centric deposition at an approximate rate of 1 mm per year, with a mineral content com-
posed of various forms of calcium phosphate interspersed with less dense organic matter,
including cellular debris, proteins, and microorganisms [4,5].
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The submandibular gland is more susceptible to sialolithiasis than other salivary
glands due to its anatomical and physiological characteristics. Approximately 60-90% of
sialoliths are found in the submandibular gland, while the remainder occur in the parotid
gland, with the sublingual glands rarely affected. Submandibular saliva is more alkaline
and contains higher concentrations of calcium and phosphate, mainly in the form of car-
bonates. In addition, the higher viscosity of submandibular saliva, due to its greater mucin
content, promotes adhesion around foreign bodies. The submandibular duct also has a
pronounced curvature of nearly 100 degrees upon exiting the gland, which facilitates re-
tention. Because they are mineralized structures, sialoliths are readily visible on radio-
graphic examinations. Periapical radiographs may reveal sialoliths, particularly when lo-
cated in more superior regions; however, occlusal and lateral mandibular radiographs are
recommended for locating calculi within the submandibular gland [3,5,6].

Treatment is aimed at removing the sialolith to resolve the obstruction and inflam-
mation. In rare cases where the calculus is small and located near the opening of the ex-
cretory duct, catheterization and duct dilation may allow its expulsion. However, surgical
removal is generally necessary. When the calculus is located in the anterior half of the
submandibular duct, the procedure is relatively simple due to its submucosal location. In
the posterior portion of the duct, surgery becomes more delicate due to anatomical rela-
tionships, particularly with the lingual nerve. In some cases, large segments of the duct
must be excised. Attempts have been made to replace the duct with plastic tubes, promot-
ing re-epithelialization and the formation of a new excretory channel, both in the parotid
and submandibular glands. In advanced cases, complete gland removal may be required
[7,8]. The rapid development of non-surgical and minimally invasive techniques has ena-
bled greater gland preservation, such as endoscopic approaches with interventional si-
alography using endoscopes designed for salivary interventions, which vary in size and
rigidity [7,9-11].

This clinical case report describes the surgical management of a sialolith in the sub-
mandibular gland, highlighting the approach and therapeutic conduct taken to achieve a
satisfactory outcome.

2. Case Report

A 26-year-old male patient, systemically healthy, presented to the dental service with
the chief complaint of swelling in the right sublingual and submandibular region. During
anamnesis, the patient reported previous episodes of pain and edema in the same area;
however, there had been no spontaneous expulsion of the sialolith nor prior surgical in-
tervention. He denied any febrile episodes, and his past medical history was unremarka-
ble. The patient had been referred from another dental service with only a prescription of
amoxicillin 500 mg every 8 hours for 7 days.

Intraoral clinical examination revealed swelling in the right floor of the mouth, in the
region of the Wharton's duct orifice. On palpation, a firm and mobile nodule was identi-
fied (Figure 1A). Compression of the submandibular and sublingual glands resulted in
the discharge of purulent secretion from the Wharton's duct orifice (Figure 1B). Surgical
exploration and manipulation of the area allowed visualization of the sialolith and confir-
mation of an active infectious process. As the procedure was performed on an emergency
basis in a dental service that lacked occlusal radiographic film, complementary radio-
graphic examinations could not be conducted. Therefore, the clinical diagnosis of sialoli-
thiasis was established based on medical history and intraoral findings.

The proposed treatment was surgical removal of the sialolith through an intraoral
approach under local anesthesia. Since spontaneous drainage was already occurring, sim-
ple medication and drainage alone would not resolve the condition due to the persistence
of the causative factor. Initially, purulent secretion was drained. A small incision was then
made in the floor of the mouth over the palpable calculus, preserving the sublingual car-
uncle. The duct was identified and carefully dissected until complete removal of the sialo-
lith was achieved (Figure 2A). Suturing was performed with 4-0 nylon thread, limited to
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the mucosa, in order to avoid ductal closure and postoperative salivary retention (Figure
2B).

Figure 1. A. Initial appearance of the lesion on the floor of the mouth, in the region of
Wharton's duct. B. Discharge of purulent secretion from the orifice of Wharton's duct.

Figure 2. A. Final appearance of the lesion after excision and suturing. B. Appearance of
the sialolith after excision.

The patient received detailed instructions regarding postoperative care and the cor-
rect use of prescribed medications. The medication protocol included amoxicillin 875 mg
+ potassium clavulanate 125 mg every 12 hours for 7 days; ibuprofen 600 mg every 8 hours
for 3 days; and dipyrone 500 mg every 6 hours for 3 days, all administered orally. Clinical
follow-up was performed after 15 days (Figure 3A) and after 90 days (Figure 3B), with no
signs of complications, confirming the success of the treatment approach. Postoperative
radiographic or tomographic imaging was not performed due to the patient not returning
for the suture removal appointment; however, clinical monitoring continued.

3. Discussion

The submandibular gland, one of the major salivary glands, is a mixed gland with
predominantly mucous secretion, located in relation to the mylohyoid muscle at the angle
of the mandible [8]. Sialolithiasis, a condition characterized by the formation of calculi in
the salivary ducts, is more prevalent in adult males and clinically presents with pain and
swelling in the affected gland region, typically worsening during meals [1,8—11]. This be-
nign condition, which involves the formation of sialoliths in the parotid, submandibular,
and sublingual glands, is the most common cause of salivary gland swelling, with a re-
ported incidence ranging from 1 in 10,000 to 1 in 30,000 individuals. In more severe cases,
ductal obstruction can lead to inflammation (sialadenitis) or, rarely, abscess formation.
The most common symptoms include cyclic postprandial swelling of the affected gland
and reduced salivary flow [12-14].

The diagnosis of sialolithiasis depends on the location and size of the calculi. For
larger sialoliths located in the distal portion of the submandibular duct (Wharton’s duct),
physical examination is often sufficient for diagnosis. However, smaller calculi in the dis-
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tal submandibular or parotid duct (Stensen’s duct) require more advanced imaging meth-
ods such as conventional radiography, sialography, ultrasound, computed tomography
(CT), magnetic resonance imaging (MRI), or sialoendoscopy [14]. Occlusal radiography is
the standard exam for detecting submandibular and lingual calculi, although not all cal-
cifications are visible using conventional methods, which may necessitate more sensitive
imaging techniques such as CT. In the present case, CT imaging was not feasible due to
socioeconomic limitations, but occlusal radiography and clinical findings were sufficient
for diagnosis and planning a minimally invasive surgical approach [11].

Figure 3. A. Final appearance 15 days postoperatively. B. Final appearance 90 days post-
operatively, showing a satisfactory outcome with no signs of complications.

-

Treatment of sialolithiasis varies according to the size and location of the stones.
Small and asymptomatic calculi may be managed conservatively with measures such as
hydration, sialogogues, and gland massage. On the other hand, larger and symptomatic
stones that obstruct salivary flow require surgical intervention [10]. The choice of surgical
technique depends on the sialolith’s location: calculi located in the anterior or middle third
of the duct may be removed via intraoral surgical exploration, while those located more
posteriorly may require sialoadenectomy [11].

With recent advances, minimally invasive techniques such as sialoendoscopy and
lithotripsy have gained prominence, allowing for stone removal without gland resection.
Sialoendoscopy is primarily used for large salivary calculi, while extracorporeal or endo-
scopic intracorporeal shock wave lithotripsy applies shock waves directly to the surface
of the stone within the duct, sparing adjacent tissues. These approaches preserve salivary
gland function and reduce the risks associated with more invasive procedures. Although
minimally invasive techniques preserve glandular structures better than conventional
surgery, their success depends directly on the surgeon's skill and the availability of ap-
propriate instruments and equipment, which are often not accessible in the public
healthcare system [9,12,13]. In the present case, intraoral surgical removal was success-
fully performed, demonstrating the effectiveness of this approach in selected cases.

Prophylactic or therapeutic antibiotic therapy is indicated in cases of associated in-
fection, such as sialadenitis or abscess formation. In the present case, the presence of pu-
rulent discharge justified the prescription of amoxicillin combined with clavulanic acid to
control the bacterial infection [7,9,10]. Additionally, the use of nonsteroidal anti-inflam-
matory drugs (NSAIDs) and analgesics was essential for managing postoperative pain
and inflammation.

4. Conclusion

Sialolith removal in the submandibular gland can be performed effectively and
safely, provided that it is preceded by thorough clinical and tomographic evaluation to
ensure an accurate diagnosis and proper surgical planning. However, attention to tech-
nical aspects during the procedure, as well as appropriate postoperative management, is
crucial to preserve the functionality of the salivary duct and prevent complications. In this
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clinical case, the patient presented with persistent spontaneous purulent drainage and no
clinical improvement with medication alone.

The persistence of symptoms, along with the risk of clinical deterioration, justified
the immediate removal of the obstructive factor, reinforcing the importance of timely de-
cision-making in acute presentations, even when ideal diagnostic resources are unavaila-
ble. Postoperative follow-up is essential to monitor recovery, prevent recurrence, and en-
sure that the patient remains asymptomatic and free of discomfort. This case highlights
the importance of a specialized approach, using appropriate diagnostic tools and surgical
techniques to optimize outcomes and minimize risks.
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