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Abstract
Giant sialoliths larger than 20 mm are rare. The surgery has to be performed with the minimally
invasive method in order to avoid the morbidity associated with the surgical techniques. In this
report the surgical removal of a giant sialolith of 25 mm by using diode laser is described. A 57year-old female was presented with a firm mass in the anterior part of the left side of the floor of
the mouth. Following the clinical and radiological examination, the left submandibular duct sialolith was diagnosed. The diode laser was used with a power setting of 810 nm of wavelength, 4.0
W of power, 0.5 ms continuous wave and 1000 Hz of frequency for the incision. The giant sialolith
was adequately removed under local anesthesia. The procedure was well-tolerated. The wound
healing was uneventful in the postoperative period. By the 10th day after surgery the patient had
no complaints and the salivary flow was normal. It was concluded that the use of 810-nm diode
laser application is a safe and useful technique. Due to the excellent cutting and coagulation ability,
there is a low complication rate, making it an appropriate alternative for this type of surgical procedure.
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1. Introduction
Sialolithiasis is the most common disease of the salivary glands. It is characterized by the development of calcifications (sialoliths) that accumulate within the salivary gland parenchyma and associated ductal systems. Most
of the sialoliths are found in the submandibular gland [1]-[3]. They are usually measured less than 10 mm, by
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the contrary to bigger ones, described as megaliths or giant sialoliths in the literature [4] [5].
Sialoliths become symptomatic when their sizes reach to obstruct the duct, causing painful swelling particularly in meal times and even acting as a source of deep neck infection [2] [6]. Therefore removal of the sialolith
is of a clinical concern. Various types of lasers have been employed to treat sialolithiasis, including carbon dioxide, diode, Ho:Yag and Nd:YAG lasers [6]-[9].
In this paper the authors aim to present a case of symptomatic giant sialolith of the Wharton Duct removed
surgically by using diode laser.

2. Case Report
A 57-year-old female patient was referred to Gazi University, Faculty of Dentistry, Department of Oral and
Maxillofacial Surgery for the assessment of a firm mass in the anterior part of the left side of the floor of the
mouth (Figure 1). Medical history of the patient was unremarkable except that she underwent total thyroidectomy due to the multiple growing nodules. She reported that she had a swelling and pain in the submandibular
left region especially during meals. Although she was aware of the lesion for four months, no treatment had
been applied.
Extraoral examination revealed a palpable left submandibular gland and intraoral examination noted a large,
firm and mild-tender swelling in the left anterior floor of the mouth in the region of the submandibular duct.
Panoramic and occlusal radiographs were obtained for radiographical examination. Panoramic radiograph showed a large radioopaque mass superimposed on the left canine and premolar areas. A lower occlusal radiograph
showed the large radioopaque mass in the left Wharton Duct (Figure 2, Figure 3)
On the basis of clinical and radiological findings, the left submandibular duct sialolith was diagnosed and the
patient was scheduled to surgically remove the sialolith using diode laser. The diode laser was used (Lambda
Scientifica srl, Doctor Smile Er & Diode Laser) with a power setting of 810 nm of wavelength, 4.0 W of power,
0.5 ms continuous wave and 1000 Hz of frequency was selected. Following induction of local infiltration anesthesia with 2 ml 4% articaine with 1/100,000, the sialolith was localized and grasped with two mosquito hemostats. An incision was made directly over the sialolith to expose it (Figure 4). The duct along with the oral mucosa was incised from the ostium until the stone was visible using the diode laser. Following the incision a dissecting scissors was used to dilate the incision wound and expose the sialolith. After the exposure, the sialolith
was grasped with the mosquito hemostat and removed from the duct. Once the stone was retrieved, the duct was
marsupialised into the floor of the mouth with 5.0 vicryl sutures. The sialolith was ovoid, hard, yellow and 25
mm long (Figure 5).
The patient was prescribed a combined antibiotic regimen (consisting of amoxicillin clavulonate every 12 h
for 5 d and rovamycine every 12 h for 5 d), a nonsteroidal anti-inflammatory drug (100 mgr flurbiprofen every
12 h for 3 d) and an oral rinse (0.2% chlorhexidine gluconate ,three times daily for 7 d). On the 10th day after
intervention the patient had no complaints. No sign of infection was observed and salivary flow was normal.

3. Discussion
Sialolithiasis accounts for the majority of the salivary gland dysfunction and is the most common factor of

Figure 1. A sialolith which was localized on the left side of the floor of the
mouth.
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Figure 2. Panoramic radiograph showing the sialolith superimposed oner
the canine-premolar area.

Figure 3. Lower occlusal radiograph showing the sialolith.

Figure 4. Diode laser was used to incise the mucosa over the sialolith.

Figure 5. Giant sialolith removed from the Wharton Duct.
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acute and chronic infections [10]. Infection, inflammation of the gland, physical trauma to the duct or its orifice,
introduction of foreign bodies or the presence of desquamated epithelial cells are associated with the development of sialoliths [1] [3] [11].
Sialoliths are commonly measured between 5 and 10 mm in size. Giant sialoliths are defined as those measuring more than 15 mm in any one dimension and considered rare [11] [12]. The ability of a calculus to grow
and become a sialolith is associated mainly with the reaction of the affected duct. The continuous growth of the
sialolith leads to the increasing obstruction of the salivary secretion, thereby causing swelling, pain and infection
of the gland [11]. If the duct adjacent to the sialolith has enough dilatation, providing a nearly normal salivary
secretion, there might be a long asymptomatic period and eventually a giant sialolith will develop [11] [13]. It is
considered that a calculus may enlarge at a rate of approximately 1 - 1.5 mm per year [5] [14]. In this sense it
can be anticipated for the present case that the giant sialolith of 25 mm began to develop years before.
In this case the giant sialolith of 25 mm was located in the submandibular gland duct which was reported to
be the most susceptible to calculus formation [1]-[4] [11] [15] [16]. There are several factors contributing to the
increased incidence of sialoliths in the submandibular gland. These include alkalinity of its saliva, greater concentration of calcium and phosphate and a higher mucus content [1] [3] [4] [15]. Moreover the submandibular
duct is longer and has a kink at the rear floor of the mouth, leading to a particular tendency to secretory congestion [3].
The goal of the treatment is the restoration of normal salivary secretion and the treatment options depend
upon the location and size of the sialolith. Patients presenting with small sialolithiasis may benefit from conservative approaches including hydration, moist warm heat and gland massage [1]. Generally, it is accepted to remove the distal stones by simple intraoral surgery, whereas intraglandular sialoliths may necessitate sialadenectomy [17] [18]. In the present case the sialolith was removed simply by means of laser surgery.
The rationale for the surgical removal is that the sialolith should be removed with the minimally invasive
method by means of transoral sialolithotomy, to avoid the morbidity associated with sialadenectomy [11]. Based
on this fact various type of lasers have been used for the treatment of sialolithiasis, including carbon dioxide,
diode, Ho:Yag and Nd:YAG lasers [6] [9]. Among these diode laser has been reported to have more advantages.
It has a greater absorption by hemoglobin, oxyhemoglobin and melanin, thereby making its penetration depth
smaller than neodymium: yttrium-aluminum-garnet (Nd-YAG) laser. Owing to the smaller penetration in blood
rich tissues diode laser is accepted to be safe in the adjacent tissues. The diode laser has a greater but still predictable penetration depth compared to CO2 laser [19] [20]. Angiero et al. employed diode laser for treating sialolithiasis of the submandibular gland and concluded that the procedure is safe and carries a low complication
risk [7]. As in the present case the healing period was uneventful and no postoperative complications developed.
Due to its excellent cutting and coagulation ability diode laser is an alternative option for the soft tissue surgery.
As a consequence sialolithiasis should be considered when submandibular pain is related with the meal times.
Minimally invasive techniques should be employed for the surgical interventions. In this paper the diode laser
was adequately applied for the surgical removal of giant sialolith and no postoperative complications were encountered. Owing to the excellent features of diode laser, it is a valid tool for the soft tissue surgery of the oral
cavity.
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