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Abstract
Sialolithiasis is the most common disease of the major salivary glands. Large sialoliths are a rare occurrence in the literature. The
typical clinical presentation varies from swelling at meal times to inflammation, pain, tenderness and swelling of the gland; also,
bacterial infections can occur when the gland is filled with the stagnant saliva. To the best of our knowledge, this is the first study
presenting three large cases of submandibular gland sialoliths. The patients were selected out of 32 cases of submandibular sialoliths
from 1992 to 2015. In one case, the sialolith was brittle and was collected through a specific technique, and another one recurred
eighteen months later.
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Introduction
Sialolithiasis is a pathologic condition that affects 60 million people per year [1]. Submandibular gland sialolithiasis is the most
common (80 to 90%), followed by parotid gland sialolithiasis (5 to 15%) [2]. Although the etiology of submandibular sialolith
formation is still unknown [1,3] higher mucus content, greater degree of alkalinity, concentration of calcium and phosphate salts,
longer duct and saliva flows against gravity are considered as the etiological factors [4,9]. The size of the sialolith usually varies
from 1 mm to less than 10 mm, rarely more than 15 mm [4]. Giant sialoliths are classified as those exceeding 15 mm in every
dimension [5].

Case reports
Case 1
A 26 year old male was referred due to a painful hard mass in the right side of the floor of the mouth for two weeks which
exacerbated during meals and subsided for hours. Clinically, a firm tenderness was detected in the submandibular gland. Intraoral
exam revealed a palpable hard mass in the right sublingual caruncle; salivation was not remarkable (Figure 1). A lower occlusal
radiography showed a cone shaped radiopaque mass in the Wharton’s duct close to the midline. A diagnosis of right submandibular
sialolith was made; at a subsequent appointment, the sialolith was removed under local anesthesia by mucosal and duct incision
and blunt dissection. After removal of the sialolith about 22mm (Figure 2), a tenacious secretion was evacuated from the duct;
hence, sour beverages are recommended for increasing the salivation. The patient was symptom-free postoperatively and complete
healing of the surgical wound was observed approximately three weeks later (Figure 3).

Case 2
A 48 year old male was referred by his physician due to severe pain and tenderness in the submandibular region in the right
side. A history of intermittent swelling during meals which reduced gradually was reported for six months. The chief complaint
was intensive pain for a week and salty discharge from the ostium four days referral. Clinically, tenderness and pain in the
submandibular gland area was found during examination. Intraoral examination revealed edema in the sublingual fold and with
bimanual palpation a mass of fibrosis tissue was found. A light pressure of the gland and proximal portion of the duct, purulent
discharge was evacuated. The vital signs were within normal limits.
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Figure 1: Preoperative intraoral view

Figure 2: Large submandibular sialolith, 22mm in length

Figure 3: Postoperative view three weeks later
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The radiological examination comprised of occlusal radiography showed a large cubical sialolith in the right Wharton’s duct in
the vicinity of the premolar- molar region. A 1.5 Cm mucosa and duct incision was made over the mentioned area; through a
blunt dissection the sialolith which measured 3.1 x 28 x 11 mm was removed (Figure 4). The pus was discharged, and a copious
irrigation done. The patient received antibiotic, analgesic, chlorhexidine and soft diet. The sour sialagogue lozenge beverage was
recommended for a week. Three weeks later, the patient was asymptomatic, and the wound was healed anatomically with acceptable
salivation. Recurrence occurred close to the right ostium 18 months later and was removed intraorally (Figure 5). Laboratory
testing of blood minerals was normal. Limited water intake caused dehydration, as this makes the saliva more concentrated.

Figure 4: Submandibular sialolith, measuring 3.1 x 28 x 11

Figure 5: Occlusal radiography, recurred 18 months later

Case 3
A 41 year-old female visited due to a left lower facial swelling six months ago. She had a history of an intermittent submandibular
gland swelling with meals and the symptoms were subsided by time. She refused to undergo surgical intervention and because
of her severe anxiety and distress she referred to a psychiatrist for further evaluation. On the basis of cardinal symptoms, the
diagnosis of the tomophobia was made. Behavioral psychotherapy as an out-patient treatment was recommended in order to
diminish the patient’s phobic fears. On re-examination, the submandibular gland was firm and fluctuated. Intraoral bimanual
palpation revealed a hard mass in the premolar-molar area. Occlusal radiograph showed a canine shaped radiopaque sialolith
about 21 mm (Figure 6). An 8mm longitudinal incision on the mucosa and blunt dissection Wharton’s duct was opened. Because
of the brittle sialolith, a traction suture was used in the proximal end of the sialolith to prevent any possibility of the particles
being pushed back. All sialolith particles were preserved by bone collector (Figure 7). The patient was asymptomatic following the
surgery and complete healing of the surgical site was observed approximately three weeks later.
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Figure 6: A canine shaped sialolith, 21mm in length

Figure 7: Brittle sialolith

Although large sialoliths have been described in the body of the salivary glands, they are rarely found in the salivary ducts,
particularly when the patients have no painful symptoms [5]. Simultaneous sialolithiasis in more than one salivary gland is rare,
occurring in fewer than 3% of cases [6]. Among the diagnostic methods is inspection, palpation, checking the amount of saliva
secreted and the identification of a sialolith [7]. Salivary gland stones can occur at any age; yet, they occur most commonly
between the third and sixth decades of life [8]. The typical clinical presentation is salivary gland swelling after eating. Persistent
swelling causes pain and trismus; untreated sialolithiasis subsequently leads to the salivary gland atrophy or fistula formation [2].
Giant salivary gland calcui is characterized by salivary duct swelling, without any obvious reason or at meal times. Sialolithiasis is
associated with swelling, pain, and infection of the affected gland [4]. The most cases present with the classical picture of salivary
colic [8].
Current diagnostic imaging tools used in the imaging of salivary stones are: conventional radiography, sialography, ultrasonography,
computed tomography, magnetic resonance sialography and sialoendoscopy [10]. Sonopalpation has increased sensitivity and
specificity over US alone or physical examination not only for the detection of SMG calculi but also for localization of pathology
in the ductal system [11]. The CBCT images showed important data for the evaluation, diagnosis, and treatment plan of the
submandibular sialolithiasis [12]. Salivary gland endoscopy is an important diagnostic and therapeutic tool used in the management
of sialolithiasis but it must be accompanied by additional techniques to ensure a high rate of stone clearance, symptom resolution,
and gland preservation [13]. Treatment options range from a single probing extraction, extraction with sialographic control using
the sialoendoscope, LASER intraductal lithotripsy, lithotripsy extracorporeal shock wave (ESWL), to the surgical techniques
combining open duct with endoscopic or glandular removal [14]. In some cases, intraoral sialolithotomy is performed when
the stone is solitary and easily palpable through the oral cavity [2]. Surgical treatment has traditionally been used as a treatment
modality to restore a physiologic salivary flow [4]. Transoral sialolithotomy with sialodochoplasty or sialodenectomy remains as
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the mainstay of treatment [8]. Three submandibular sialoliths involving both the submandibular glands which were removed by
intraoral approach and no post-operative complications were noted [6]. Parker and co-workers removed a sialolith in the posterior
part of Wharton’s duct under general anaesthesia [3].
Based on the present study and previous studies on transoral removal of the calculi by incision in the floor of the mouth, we
found this procedure effective, brief and safe for the removal of large, immobile calculi from the hilum of the submandibular
gland to the papilla [15]. Transoral removal of the submandibular hilar stones without sialodochoplasty is an effective treatment
with good anatomical restoration of the salivary duct and flow [16]. In the future, sialoendoscopy may become one of the main
diagnostic and treatment procedures for salivary duct disorders, especially in salivary stone cases [10]. Nowadays, therapeutic
options such as interventional sialendoscopy and extracorporeal shock-wave lithotripsy (ESWL) are available in combination with
marsupialization or incision of the duct [17]. Sialendoscopy is a reasonable, minimally invasive treatment option for sialolithiasis
in order to avoid salivary gland removal. The results of a study indicated that sialendoscopy was the first treatment of choice for
submandibular gland sialolithiasis. Complete surgical excision is becoming uncommon as a first-line treatment, but it remains
indispensable in certain cases [18]. Phillips and Withrow showed favorable results with the use of intracorporeal holmium laser
lithotripsy for the endoscopic management of sialolithiasis with minimal adverse events [19]. The piezoelectric device by tunneling
through the glandular channel by the ostium, allows stone fragmentation, with no damage to the surrounding soft tissue [14].
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